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ABSTRACT
Introduction: The intake of fruits, vegetables and greens is in accordance with the recommendations
in a minority of the population, especially in adolescents, as it has been shown in literature. The
importance to increase this food consumption regards to the prevention of non-transmissible chronic
diseases. Objective: was to estimate and describe the frequency of fruit/juice and vegetable intake,
and assess the adequacy of this consumption based on the recommendations of the “Ten steps to
healthy eating”, in adolescents in Curitiba, Brazil. Methods: The food intake frequency was categorized
as adequate or inadequate. The relationship between the intake and the independent variables
(socioeconomic) was verified by simple and multiple logistic regressions. Results: The participants
were 341 adolescents, most female and aged between 10 - 12 years. The most frequent maternal
educational level was High School, most of them working outside home. Monthly family incomes up
to 3 minimum wages were most frequent. Most adolescents had inadequate intake of fruits/juices
and greens/ vegetables, with higher inadequacy for the latter. Only 3.5% of them had adequate
intake of both groups of food. Conclusions: The intake of fruit/juice was not associated with any of
the analyzed variables. It was found association of inadequate intake of greens/vegetables only for
the age range of 14-19 years, which remained after multiple regression.
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INTRODUCTION
Studies have shown that only the minority of
global population consumes the minimum amount of
fruits, greens, and vegetables (FGV) recommended
by the World Health Organization (WHO), which is
400g a day1,2. This has been confirmed by recent data
from the Brazilian Survey on Family Budgets (Pesqui-
sa de Orçamentos Familiares – POF) in 2008-2009
concluding that over 90% of the population has a
daily intake below the recommended by the Ministry
of Health (400g a day)3.
A study done by the National Institute of
Cancer (INCA) has verified that in 15 Brazilian
capitals, and the Federal District, 66% of individuals
above 15 years old consume FGV five times or more
a week4. Considering only those from 15 to 24 years
old, 45% consume FGV less than five times a week4.
Local researches on the FGV intake among
adolescents reinforce the national pattern. In San-
ta Catarina state, according to a study developed
by Farias Jr et al.5, 46.5% consumed fruits/greens/
vegetables less than 4 days a week. For adolescents
in particular, availability of types of food at home is
essential, considering that not being exposed to
them is an obstacle to becoming a consumer.
However, availability of food at home depends on
household’s incomes and level of education6-8.
Consuming FGV as part of a healthy diet has
been mentioned by the WHO’s annual report, which
suggests that proper intake of fruits, greens and
vegetables may help to prevent cardiovascular
diseases and certain types of cancer1,2.
Raising the intake of fruits, greens and
vegetables reduces the energetic density of the diet
and leads to a rising on the amount of food that
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can be consumed to reach a determined level of
calories. Fruits, greens and vegetables may replace
high-calorie and low-nutritional-value food, as
processed cereals and grains and refined sugar,
frequently used to prepare industrialized products
and fast food, enjoyed by the teenagers9.
As a strategy to prevent chronic non-
transmissible diseases, WHO and Ministry of Health
in Brazil recommend a daily intake of at least 3
portions of greens and vegetables as part of the
meals and three portions or more of fruits in
desserts and snacks, according to the “Ten Steps
for a Healthy Diet”, published by the Ministry of
Health2,9.
A balanced diet is considered essential for
adolescents, with calories and nutrients in enough
amounts for following accelerated growth and
modifications in body composition common to this
stage of life10,11.
Accordingly, the proper assessing of
adolescent food intake becomes important, mostly
for health professionals, as the nutritional habits
acquired at this stage may be considered a potential
risk factor for obesity and chronic non-transmissible
diseases starting in childhood and remaining until
adult life12,13.
This research aims at estimating and
describing the frequency of FGV consumption, as
well as assessing its adequacy based on the
recommendations offered by the “Ten Steps for a
Healthy Diet”, published by the Ministry of Health9
in adolescent students.
METHODS
This research was conducted in two public
schools maintained by the local government of
Curitiba, State of Paraná, Brazil with the second
cycle of elementary school (5th to 8th grade). The
first one was randomly selected downtown and the
other one in the suburbs, according to the
classification of the Curitiba Department of
Education (SME). In 2009, according to SME, 483
students were enrolled in public school 1, located
in downtown (PS1), whereas 505 students were in
public school 2, located in the suburbs (PS2).
All the students from 5th to 8th grades were
invited to join the research. Therefore, this is a
convenience sample. In total, 343 adolescents have
participated: 179 students from PS1 (52.2%) and
164 students from PS2 (47.8%). Those who were
not allowed by parents or the person in charge to
participate or who did not return the required
documents (surveys and term of consent) were
excluded.
 Data collection was done by two surveys.
Socioeconomic individual variables were collected
by a survey with questions on the family
demographic and socioeconomic conditions. Survey
sheets were delivered to students and forwarded
to the persons in charge for filling and returning.
Data on food intake was obtained by means
of a survey filled out by students at school,
supervised and oriented by a group of researchers,
with questions on daily frequency on intake of fruits/
fresh juice, greens and vegetables.
Intake frequency for FGV was considered
adequate when equal or superior to 3 times a day,
based on the recommendations of the “Ten Steps
for a Healthy Diet”, from Ministry of Health9. It was
chosen because of the specific recommendations
about the intake frequency of groups of food
addressed in this research. Instructions particularly
aimed at adolescents, also issued by the Ministry
of Health, were refused for not mentioning the
adequate intake frequency.
Socioeconomic variables are described by
proportions. Mother education is showed in levels
and complete years of study. Mother occupation is
showed in two categories: yes, when working
outside home and no, when does not work, staying
at home. The family incomes is showed in minimum
wage ranges based on 2009 standards, when this
research was conducted (475 Reais).
The intake of fruits/fresh juice, greens and
vegetables was described by proportion of daily
intake frequency by adolescents. It was then
compared to the recommendations and classified
in adequate or non-adequate.
The relation among intake, dependent
variable (adequate/non-adequate), and
independent var iables (age, sex, mother
education, mother occupation and family incomes)
was verified by simple and multiple logistic
regression. In simple regression, it was considered
p<0.20 and in multiple regression p<0.05 for
association among independent variables and
endpoint. From 343 adolescents, two were
excluded, due to lack of information on maternal
variables; therefore the used sample had 341
individuals. This study was approved by the
Committee of Ethics for Research from the Faculty
of Public Health, University of São Paulo. All the
parents/persons in charge of the students signed
the free and clarified consent term.
RESULTS
From the total number, there were 204
(59.8%) girls and 137 (40.2%) boys. Most of them
were between 10 and 12 years old, with an average
age of 12.6 years (dp = 1.5)
Concerning the socioeconomic variables
shown in Table 1, most mothers had completed High
School. Most of them worked outside home. Most
families had incomes of until three minimum wages.
Table 2 shows that most adolescents
consumed insufficient amounts of fruits and fresh
juices, as well as greens and vegetables, the latter
being the lowest. When the intake of both groups
of food was assessed, only 3.5% of adolescents had
adequate intake (Table 3).
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Table 1: Distribution of adolescents according to
demographic and socioeconomic variables. Curitiba,
Brazil, 2009
VARIABLE                                    ADOLESCENTS
N %
Age
10 -11  85  24,9
12 -13 159  46,6
14 -19    97  28,5
Sex
Female 204 59,8
Male 137 40,2
Mother education
until 4th grade  38 11,1
5th to 8th grade  92 27,0
High School 148 43,4
Higher education   63 18,5
Mother occupation
Yes 230 67,4
No 111 32,6
Familiar Incomes (m.w.)*
until 2 98 28,7
>2 a 3 98 28,7
>3 a 5 91 26,7
>5 35 10,3
No information 19   5,6
* Minimum wage: 475 reais ($ 211,9)
Tabela 2: Adequacy of daily intake of fruits/fruits
juice and greens/vegetables by adolescents.
Curitiba, Brazil, 2009
Frequency of daily intake             Adolescents
       Fruits/Fruit juice N %
Inadequate intake
0  26  7,6
1 115 33,7
2 101 29,6
Total 242 71,0
Adequate intake
3 72 21,0
4 or higher 27  7,9
Total 99 29,0
Total 341 100
Frequency of daily intake             Adolescents
      Greens/Vegetables N %
Inadequate intake
0 31 9,1
1 131 38,4
2 145 42,5
Total 307 90,0
Adequate intake
3 27 7,9
4 or higher 7 2,1
Total 34 10,0
Total 341 100
Table 3:  Adequacy of daily simultaneous intake of fruits/fruits juice and greens/vegetables by adolescents.
Curitiba, Brazil, 2009
Fruits Greens/vegetables Total
Inadequate Adequate
N % N % N %
Inadequate 220 64,5 22 6,5 242 71,0
Adequate 87 25,5 12 3,5* 99 29,0
Total 307 90,0 34 10,0 341 100
* % of adequacy of the simultaneous intake of fruits/greens/vegetables: 3,5%; CI: 1,83% - 6,07%
Tables 4 and 5 present results for simple
regressions. The consumption of fruits/juices was
not associated to any of the analyzed variables. For
greens/vegetables, there was an association
between inadequate intake to the higher age range
(14 to 19 years old) (OR age 14-19 vs. Age 11-12:
0.29; p:0.04). Other variables were not associated
to intake. In order to verify the association between
age and greens/vegetables intake across other
variables, multiple regression was done; obtained
result was the same verified in simple analysis (OR
age 14-19 vs. Age 11-12: 0,29;p:0.04).
DISCUSSION
Studies on the FGV intake frequency by
Brazil ian adolescents show low frequent
intake14,15,16,17. This is worrisome, considering that
researches have pointed out adequate intake (400g/
5 portions a day) is a protecting factor against
several chronic diseases. Insufficient intake is
among the 10 main risk factors for illness over the
world1,2,18.
Accordingly, this research found inadequate
intake of fruits and juices in adolescents, as well as
of vegetables. Considering consumption of the two
groups of food, only 3.5% of the adolescents fit
the recommendations.
 A population-based transversal study done
in 2003 with 812 adolescents between 12 and 19
years old in the city of São Paulo found that only
6.5% of them reached the recommendation for FGV
intake7. Intake of fruits and greens lower to one
daily portion was verified in 50.0% and 38.9% of
adolescents from two schools in São Paulo15.
Higher inadequacy of greens and vegetables
intake, as this study has verified, has been also
observed in students from 8th grade in Rio de Ja-
neiro public city schools. About half of them often
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Table 4:  Adequacy of daily intake of fruits/fruits juice according covariables. Simple logistic
regressions.Curitiba, Brazil, 2009
Variable                  Inadequate                 Adequate                       Total OR      p
                                        < 3x/dia                      > 3x/dia
n %  n % n    %
Age
10 - 11 58 68,2 27 31,8 85   100 1
12  - 13 114 71,7 45 28,3 159   100 0,85 0,57
14 - 19 70 72,2 27 27,8 97   100 0,83 0,56
Sex
Female 145 71,1 59 28,9 204   100 1
Male 97 70,8 40 29,2 137   100 1,01 0,96
Mother education
until  4 th grade 27 71,0 11 29,0 38   100 1
5th  a 8th grade 62 67,4 30 32,6 92   100 1,23 0,63
High school107 72,3 41 27,7 148   100 0,86 0,70
Superior education 46 73,0 17 27,0 63   100 0,82 0,88
Mother occupation
Yes 160 69,6 70 30,4 230   100 1
No 82 73,9 29 26,1 111   100 0,81 0,41
Family incomes (m.w.)*
until 2 67 68,4 31 31,6 98   100 1
>2 a 3 68 69,4 30 30,6 98   100 0,95 0,88
>3 a 5 69 75,8 22 24,2 91   100 0,69 0,26
>5 26 74,3 9 25,7 35   100 0,75 0,51
No information 12 63,2 7 36,8 19   100 1,21 0,66
*  Minimum wage: 475 reais ($ 211,9)
Table ‘ 5: Adequacy of daily intake of greens/vegetables according covariables. Simple logistic regressions.
Curitiba, Brazil, 2009
Variable                  Inadequate                 Adequate                       Total OR      p
                                          < 3x/dia                     > 3x/dia
n %  n % n    %
Age
10 - 11 74 87,1 11 12,9 85 100 1
12 - 13 140 88,1 19 11,9 159 100 0,91 0,82
14 - 19 93 95,9 4 4,1 97 100 0,29 0,04
Sex
Female 145 71,1 59 28,9 204 100 1
Male 97 70,8 40 29,2 137 100 1,20 0,62
Mother  Education
until  4 th grade 27 71,0 11 29,0 38 100 1
5th  a 8th grade 62 67,4 30 32,6 92 100 1,11 0,88
High school107 72,3 41 27,7 148 100 1,51 0,53
Superior education 46 73,0 17 27,0 63 100 1,23 0,78
Mother occupation
Yes 160 69,6 70 30,4 230 100 1
No 82 73,9 29 26,1 111 100 0,99 0,98
Familiar Incomes (m.w)*
until 2 67 68,4 31 31,6 98 100 1
>2 a 3 68 69,4 30 30,6 98 100 1,31 0,60
>3 a 5 69 75,8 22 24,2 91 100 2,36 0,08
>5 26 74,3 9 25,7 35 100 1,22 0,78
No information 12 63,2 7 36,8 19 100 0,72 0,77
*Minimum wage: 475 reais ($ 211,9)
ingested fruits, but raw salad and cooked vegetables
were consumed as frequently by only 20% and
16.5% of them, respectively19.
Ximenes et al.20 have pointed out that this
group of food has the lowest intake level among
adolescents in an average age of 14 years old from
public and privates schools in Recife, State of
Pernambuco, Brazil.
In this study, results of simple regressions
show that none of the analyzed variables was
associated to the intake of fruits and juices; in
regard to greens and vegetables only age was
associated to intake. Possibly the found
association is related to the weaker influence
parents have on their children in later ages, when
peers and media become more important over
adolescents’ habits.  Similar findings were reached
by Mendes21 (2009), in a city of the State of Mi-
nas Gerais, Brazil, and Larson et al.22 (2007), in
Minnesota, USA.
A cohort study with Norwegian teenagers
showed prevalence of daily fruit intake reduced
about 30% between 14 and 20 years old. Vegetable
consumption reduced to about half within the same
period, with a rise on sugar ingestion from soft
drinks23.
A study focusing on African-American
teenagers found older individuals tend to consume
less fruits, and vegetables as they are more capable
of taking their own decisions24.
However, Farias Jr and Lopes14 did not reach
the same conclusion in a study with adolescents
living in Florianópolis, State of Santa Catarina,
Brazil. FGV intake was not related to age.
As previously mentioned, this study found no
association among intake level and sex or
socioeconomic variables.
There are different opinions regarding
adequacy of fruit and vegetable intake according
to sex. Some researches show girls’ intake are
closer to the recommendations over boys5,14,25. It
may be related to stronger concerns over body
image and diets among girls. In the other hand,
Toral et al.15 observed higher consumption of fruits
among boys.
Family incomes may be considered as
determinant on FGV intake of adolescents, but in a
controversial way. Neutzling et al.26 suggest
adolescents belonging to wealthier families seem
to have some protection against low intake of FGV.
It could be explained by difficulties on buying FGV
in families with lower purchasing power7.
Nevertheless, adolescents with higher family
incomes consumed less fruits/vegetables, according
to Farias Jr et al.5. The same was observed for the
consumption of fruits according to the research
conducted by Mendes and Catão25. The opposite was
found for greens/vegetables: the higher the
incomes, the higher the intake level.
Claro et al.27, in analysis of the Survey on
Family Budgets (POF) from the University of São
Paulo Institute of Economic Research (FIPE-USP),
conducted in 1998-1999, verified that in the city of
São Paulo higher incomes were associated to  higher
expenditure on fruits and vegetables, whilst the
same did not apply for greens27. The findings show
the amount spent on FGV corresponded to nearly
2% of the households’ month incomes and little
more than 10% of the total amount spent on food,
being higher for fruits (5.1%), than greens (3.8%)
and vegetables (1.3%)27.
In regards to Brazil, data from national POF
from the Brazilian Institute of Geography and
Statistics (IBGE), in 2002-2003, found even families
pursuing higher incomes did not consumed the
minimum recommended amount of FGV (400g) 27,28.
This was confirmed by the most recent POF-IBGE
conducted in 2008-2009, which showed daily FGV
intake is below the recommended levels for over
90% of the Brazilian population3.
Parents education is pointed out by some
authors as determining for FGV intake. More years
of study would be related to higher intake, according
to Bigio et al.7.
Regarding mother occupation, Casotti and
collaborators29, concluded that mothers who do not
work outside home or work as home employees are
more used to preparing meals and opting for fresh
food and those who had another kind of occupation,
less related to home, thus preferring industrialized
products. Moreover, absence of mother during meals
is pointed out as a related factor for lower intake of
vegetables and fruits by adolescents30.
Besides insufficient intake of FGV, adolescents
tend to favor types on food related to unhealthy
habits, such as candies/sweets, soft drink, and fast
food, e.g. hamburger, hot dog or potato chips19,30.
Such behavior is strongly influenced by the media,
which directs its advertisements to younger
audiences for considering them open to new
ideas31,32. It was found that food belonging to the
group of sugar/sweets and fat are more favored by
advertisements than those showing fruits and
vegetables33,34.
This study concludes that adolescents con-
sume FGV in inadequate levels and, particularly
regarding greens and vegetables, it tends to reduce
in later ages.
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